Growth factor receptor regulation in the Minn-1 leprechaun: defects in both insulin receptor and epidermal growth factor receptor gene expression.
Leprechaunism is a disorder characterized by intrauterine growth retardation, distinctive dysmorphology, and extreme insulin resistance due to structural abnormalities of the insulin receptor (IR). In addition to the IR, it has been suggested that abnormalities of the other growth factor receptors may occur in this syndrome. Using fibroblasts from the Minn-1 leprechaun, we have now investigated the expression of three different growth factor receptor genes: the IR, the insulin-like growth factor-I receptor (IGF-IR), and the epidermal growth factor receptor (EGFR). In agreement with previous studies, we found decreased insulin binding to fibroblasts from the Minn-1 leprechaun. In these cells, the IR transcription rate was not decreased, and sequence analysis of the IR promoter region of the patient showed no abnormalities. Both single-stranded conformational polymorphism analysis (SSCP) and DNA sequencing confirmed a previously reported nonsense mutation in one of the patient's two IR alleles at exon 14. mRNA levels for the IR were markedly decreased, suggesting that IR mRNA turnover was enhanced. We then studied the expression of the closely related IGF-IR Ligand binding, mRNA content, and transcription rate were all normal. In contrast to the IGF-IR, when the EGFR was studied, ligand binding and mRNA content were markedly decreased. These studies therefore raise the possibility that the phenotypic expression of leprechaunism results from defects in the expression of both the IR and the EGFR.